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PURPOSE: To simply and surely perform an electrical connection with each 
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the same pitch as a plurality of the front and rear actuators ch and is 
electrically bonded with an outer electrode 2b of each PZT 1 with a 
photocurable resin 6. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiners 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



01.08.2000 
16.07.2002 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAA76ayXvDA40728521 9P1 ... 2004/08/1 8 



THIS PAGE BLANK <ysro) 



1/1 v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head characterized by having the activation section and the non-performing section, consisting of two or 
more laminating mold piezoelectric devices divided by one train in the predetermined pitch, having the actuator with which the 
external selection electrode member and the external common electrode member have been arranged at this a part of laminating 
mold piezoelectric device [ at least ], and for said external common electrode member separating from the activation section of 
said laminating mold piezoelectric device, and arranging it. 

[Claim 2] The ink jet head characterized by having the activation section and the non-performing section, consisting of two or 
more laminating mold piezoelectric devices divided by one train in the predetermined pitch, having the actuator with which the 
external selection electrode member and the external common electrode member have been arranged at this a part of laminating 
mold piezoelectric device [ at least ], and having the drive IC for making said laminating mold piezoelectric device drive 
alternatively on the non-performing section of said laminating mold piezoelectric device. 

[Claim 3] Have the activation section and the non-performing section and it consists of two or more laminating mold 
piezoelectric devices divided by one train in the predetermined pitch, ft has the actuator with which the external selection 
electrode member and the external common electrode member have been arranged at this a part of laminating mold piezoelectric 
device [ at least ]. The ink jet head to which a part of drive [ at least ] IC for making said laminating mold piezoelectric device 
drive alternatively is characterized by being arranged on said laminating mold piezoelectric device and an auxiliary member. 
[Claim 4] Said drive IC is an ink jet head according to claim 2 characterized by joining at least the part to supporter material. 
[Claim 5] It is the ink jet head according to claim 4 to which said drive IC is characterized by joining the part to the external 
electrode member of said laminating mold piezoelectric device electrically through said supporter material at least by carrying out 
patterning of the electrical circuit to said supporter material. 

[Claim 6] Said supporter material is an ink jet head according to claim 4 or 5 characterized by having a through hole into the part 
electrically joined to the external electrode member of said laminating mold piezoelectric device. 

[Claim 7] An ink jet head given in claim 2 to which the external electrode member of said laminating mold piezoelectric device is 
characterized by being electrically joined to other members by the photo-setting resin thru/or any 1 term of 6. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink jet head and the ink jet head of the so-called multi-nozzle type which has 

many ink jet nozzles in a detail more. 

[0002] 

[Description of the Prior Art] Drawing 8 is drawing showing the example of junction of the piezoelectric-device electrode of the 
ink jet head of the conventional multi-nozzle type, and a signal-line electrode (JP,55-86765,A). They are the up electrode with 
which 20 were arranged in one piezoelectric-device 21 side, and the lower electrode with which 26 was arranged in the another 
side side of a piezoelectric device 21 among drawing. It is made to join to the common electrode 24 of the diaphragm which 
formed electrodes 20 and 26 up and down, connected the up electrode 20 with the selection electrode 23 in the soldering section 
22, and arranged the lower electrode 26 on the pressure room of a piezoelectric device 21 like illustration. 
[0003] Moreover, these people proposed about the ink jet recording device made into the electrical installation which became 
independent of a piezoelectric device to the exterior by carrying out pattern separation of the electrode pattern previously 
arranged on a substrate at slit processing and coincidence of each piezoelectric device (JP.3-73347A)- 

[0004] A perspective view for drawing 9 and drawing 10 to explain an example of the ink jet head which these people proposed 
previously, and a substrate 30 usually consist of silicon, a ceramic, glass, resin, etc., an electrode usually consists of electrode 
31a for electrode connection of the piezoelectric-device drive IC, electrode 31b for external lead-wire connection, and electrode 
31c for grand electrodes, and patterning of these electrodes is carried out on the substrate 30. Thus, the electrode has joined 
the piezoelectric device 32 with means, such as adhesion, by positioning of an outline on the substrate 30 by which patterning 
was carried out. Next, a slit 33 is processed into this piezoelectric device 32 by cutting etc. Eight [ // about ] integration of mm 
is attained by processing the width of 30-40 micrometers and a piezoelectric device 32 for the width of a slit 33 by about 80-90 
micrometers. This is processible enough with the usual dicing saw etc. 

[0005] Drawing 1 1 is the A-A line sectional view of drawing 10 . this drawing is drawing after carrying out like and forming a 
slit 33, and an electrode pattern also dissociates and becomes independent of a piezoelectric device 32 being substantially 
separated by this slit processing at coincidence. That is, a substrate 30 will also be processed into a piezoelectric device 32 and 
coincidence in part at this time. Moreover, the front face (the M section of drawing 1 1 ) of a substrate 30 is made not to process 
it in order to make it not separate grand electrode 31c. By next drive IC 34 (the electrode is arranged according to the pitch of 
the pattern of the separated electrode) is attached by a chip flow etc. By choosing the quality of the material of a substrate 30 
suitably, it also becomes possible to fully radiate heat in drive IC 34. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique shown in drawing 8 , when integration of a 
nozzle progresses by the improvement in image quality, or improvement in the speed of printing speed and a piezoelectric device 
is increased, arrangement of the selection electrode 23 arranged on the head body 25 becomes complicated, a process takes 
time amount, and an inter-electrode distance and a possibility of short-circuiting in short come out. 

[0007] Moreover, although inter-electrode short-circuit can be prevented, since according to the technique which these people 
who showed drawing 9 thru/or drawing 1 1 proposed previously slit processing is interrupted in the front face of a piezoelectric 
device so that the grand electrode of each piezoelectric device may not be separated and it is considering as the common 
electrode, a possibility that a piezoelectric device may be damaged is during slit processing, and the yield is bad. 
[0008] This invention was made in view of the actual condition like it prevents short-circuit in the electrical installation 

from the actuator especially accumulated by high density to the exterior, and further, it raises workability and assembly nature, 
and it aims at offering the ink jet head which raised dependability while it aims at reduction of costs. 
[0009] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, it has (1) 
activation section and the non-performing section. Consist of two or more laminating mold piezoelectric devices divided by one 
train in the predetermined pitch, and it has the actuator with which the external selection electrode member and the external 
common electrode member have been arranged at this a part of laminating mold piezoelectric device [ at least ]. said external 
common electrode member separates from the activation section of said laminating mold piezoelectric device, and is arranged — 
or (2) Have the activation section and the non-performing section and it consists of two or more laminating mold piezoelectric 
devices divided by one train in the predetermined pitch. It has the actuator with which the external selection electrode member 
and the external common electrode member have been arranged at this a part of laminating mold piezoelectric device [ at least ], 
and has the drive IC for making said laminating mold piezoelectric device drive alternatively on the non-performing section of said 
laminating mold piezoelectric device. Or have (3) activation sections and the non-performing section and it consists of two or 
more laminating mold piezoelectric devices divided by one train in the predetermined pitch. It has the actuator with which the 
external selection electrode member and the external common electrode member have been arranged at this a part of laminating 
mold piezoelectric device [ at least ]. a part of drive [ at least ] IC for making said laminating mold piezoelectric device drive 
alternatively is arranged on said laminating mold piezoelectric device and an auxiliary member — further (4) — as for said drive 
IC, at least the part is joined to supporter material — further (5) Patterning of the electrical circuit is carried out to said 
supporter material, and, as for said drive IC, the part is electrically joined to the external electrode member of said laminating 
mold piezoelectric device through said supporter material at least, (6) — said supporter material has a through hole into the part 
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electrically joined to the external electrode member of said laminating mold piezoelectric device — further [ furthermore. ] (7) By 
the photo-setting resin, the external electrode member of said laminating mold piezoelectric device is characterized by being 
electrically joined to other members. 

[Function] The effect in an external common electrode member makes it hard to attain to the activation section by separating an 
external common electrode member from the activation section of a laminating mold piezoelectric device, and arranging it. 
Moreover Drive IC is allotted on the non-performing section of a laminating mold piezoelectric device, and an ink jet is used as a 
compact. Moreover, a laminating mold piezoelectric device is made small by arranging the auxiliary member supporting Drive IC. 
Moreover vibration from the activation section of a piezoelectric device is made hard to tell Drive IC by relieving the handling at 
the time of joining on a piezoelectric device, and making it a direct drive IC not touch a piezoelectric device by making it join on a 
piezoelectric device, after attaching Drive IC in supporter material. Furthermore, putter NINKU of the electrical circuit is carried 
out at supporter material, and it can be made to carry out with a piezoelectric device package junction. Furthermore, solder is 
electrically missed for between the front flesh sides of supporter material to this through hole with rope **** by establishing a^ 
through hole in supporter material. Furthermore, degradation of the piezoelectric device by heat is prevented by using a photo 
setting resin for joints, such as an electrode. 

[Example] Drawing 1 is drawing showing the cross section of the laminating mold piezoelectric device 1 which comes to carry out 
two or more laminatings of piezoelectric material and the electrode material by turns, and explains junction of the electrode at 
the time of forming hereafter the actuator which divided and arranged this laminating mold piezoelectric device (henceforth, Pz: I ; 
1 covering the overall length in one train in the predetermined pitch, and an ejection method. 

[0012] Drawing 2 is a sectional view at the time of arranging external selection electrode 2b and external common electrode Jb 
to PZT1 and in this drawing, external energization pole 3b separates from the activation section A of PZT1 with which internal 
selection electrode 2a and internal common electrode 3a have lapped, and is arranged. In addition, external electrode 2b and 3b 
were formed with nickel. AgPd, Au, solder, etc.. and it has flowed through them electrically with each internal electrodes 2a and 
3a by both sides of PZT1. . . 

[0013] Next external electrode 2b and 3b every recessing is performed for PZT1 with a dicing saw etc. in a predetermined pitch, 
and the actuator which has two or more Ch(s) (channel) is formed. Under the present circumstances, since external common 
electrode 3b is divided by recessing by each Ch like external selection electrode 2b, it is necessary to take a flow electrically. 
Like explanation of above-mentioned drawing 2 , if external common electrode 3b is fully separated from the activation section A 
of PZT1, although the conductive members (solder, silver paste, etc.) for taking the flow of external common electrode 3b enter 
in an internal electrode, there will be no fear of short-circuiting with internal selection electrode 2a. 

[0014] The sectional view at the time of mounting the drive IC 4 for making the above-mentioned actuator dnve in AKUCHIfct lA 
with FPC5 and drawing 3 (b) drawing 3 (a) With the top view of FPC5 in drawing 3 (a), control signal input terminal 4b of drive IC 
4 On the non-performing section B in which only internal common electrode 3a of an actuator is arranged Pattern junction is 
electrically carried out with input signal putt 5a of FPC5, solder, etc., and on the other hand, output-signal terminal 4a of drive IC 
4 is arranged by the same consistency (pitch) as the actuator of said plurality Ch, and is electrically joined by each external 
selection electrode 2b of PZT1, and the photo-setting resin 6. In addition, the control signal to drive IC 4 is inputted from input 
signal putt 5a of FPC5 through FPC5. Moreover. FPC5 is the supporter material of drive IC 4, and although a soldered joint is 
also possible, said output signal terminal 4a has a small heat damage to PZT1 according [ the direction using a photo-setting 
resin 6 ] to heat, and causes neither depolarization nor a capacity fall. S f\*u 
[0015] The sectional view of other examples which mounted the drive IC 4 in the actuator, and drawing 4 (b) drawing 4 la) the 
top view of FPC5 in drawing 4 (a) — the putt 5a and 5c beforehand for junction of drive IC 4 in FPC5 — and FPC5 which earned 
out patterning of the patterns 5b and 5d (electrical circuit) for junction to external electrode 2b and 3b. joined the drive IC 4 to 
this FPC5, and joined this drive IC 4 is joined to the non-performing section B of an actuator. 

[0016] The control signal which came out of the main board goes into drive IC 4 from control signal input terminal 4b of the drive 
IC 4 joined to input signal pad 5a through FPC5. and the output of drive IC 4 is transmitted with output signal terminal 4a. output 
signal Pat 5c. 5d for selection electrodes, and external selection electrode 2b. Solder plating is performed to the PZT1 patterns 
[ of FPC5 / 5b and 5d ] plane-of^composrtion side, and FPC5 and PZT1 are joined by solder by the heat pressure welding. 
Although it is made to flow through external common electrode 3b divided with the pattern by the side of a common electrode 
electrically at this time, although entered in a solder fang furrow, since the inner layer of the internal selection electrode 2a is not 
carried out to the location which solder entered, inter-electrode short-circuit does not take place. 

[0017] Drawing 5 (a) has arranged the GARAEPO substrate (supporter material) 7 on the non-performing section B which the 
sectional view and drawing 5 (b) which show the example of further others which mounted the drive IC 4 to said actuator are the 
top view of the supporter material 7 in drawing 5 (a), and arranges external electrode 2b of PZT1. and 3b. and dnves IC4 and 
FPC5 are joined on this GARAEPO substrate 7. 

[0018] Solid pattern 7e which touches external common electrode 3b divided by the electrical circuit for ****(.ng) dnve IC 4 and 
FPC5 grade on the whole surface and the field in the direction of others is prepared in this GARAEPO substrate (supporter 
material) 7, and it has further the through hole 8 which connects the electrical circuit of this solid pattern 7e and the opposite 

[0019] Drive IC 4 is joined to the I/O signal putt 7a and 7b on the GARAEPO substrate 7 by soldered joint A control signal is 
inputted into control signal input terminal 4b by which connection is carried out to input signal putt 7a on a substrate 7 through 
FPC5 The junction to said FPC5 and GARAEPO substrate 7 may use the soldered joint by the heat pressure welding, or junction 
by the anisotropy electric conduction film, and the mechanical pressure welding by the connector may be used for it. Moreover, it 
is electrically joined to solid pattern 7e on the rear face of a substrate by conductive joint material, and external common 
electrode 3b of PZT1 divided at the time of recessing is connecting FPC5 and putt 7f for common electrodes, and drive IC 4 
through the substrate through hole 8. 

[0020] The output signal from drive IC 4 passes along output-signal terminal 4a. output-signal putt 7b. and putt /d tor 
wirebonding. and wirebonding 9. and is outputted to external selection electrode 2b of PZT1. Moreover. FPC5 may be used 
instead of said wirebonding 9. and selection electrode 2b on the output signal on a substrate 7 and PZT1 may be connected. It is 
better to join to PZT1 by the insulating jointing material 10, since a substrate 7 is fixed in case wirebonding 9 is earned out 
[0021] In the example shown in drawing 4 and drawing 5 , although the example arranged on FPC5 which has arranged the drive 
IC 4 on the non-performing section B of PZT1. or the GARAEPO substrate 7 was shown, from the case where the direction 
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carried out in this way arranges a direct drive IC on the non-performing section B, there is no effect of vibration by drive, and 
dependability becomes high. In the example shown in drawing 4 and drawing 5 . the mechanical pressure welding and wirebonding 
by contraction of not only a soldered joint but a photo-setting resin can be used for junction to drives IC4 and FPC5 or the 
GARAEPO substrate 7. Moreover, as for said PZT1 , workability of direction supported on substrates, such as a ceramic and 
glass, if needed improves. Furthermore, although the GARAEPO substrate was used for supporter material in drawing 5 , it may 
not restrict to this and other resin etc. is sufficient. 

[0022] Since the non-performing section of PZT1 is contraction-ized in drawing showing one example at the time of holding a 
part of drive IC 4 using the auxiliary member 1 1 according to (the connection of a PZT external electrode and IC etc. is not 
illustrated), and this example, drawing 6 can plan the miniaturization of PZT1 , and low cost Resin, glass, a ceramic, etc. can be 
used as an auxiliary member 1 1. 

[0023] although drawin g 7 is the sectional view of an ink jet head where this invention was applied and this example is outline 
structural drawing of the ink jet head at the time of changing the volume of passage 12 using the variation rate of 1dPZT33 
direction (the thickness direction), and being made to carry out the regurgitation of the liquid ink from a nozzle 1 3 — this 
invention — d[ not only this but ]31 direction — a variation rate or bimorph — it can be adapted also for the head using a 
variation rate. 
[0024] 

[Effect of the Invention] There is the following effectiveness in this invention so that clearly from the above explanation. 

(1) Effectiveness corresponding to claim 1 : since the common electrode member is separated from the activation section of 
PZT, a conductive member does not short-circuit with a selection electrode inside between [ of each divided common 
electrode ] slots, although solder etc. enters. Therefore, the rate of the yield of an ink jet head becomes good. 

(2) Effectiveness corresponding to claim 2 :P Since Drive IC is formed on the non-performing section of ZT, it becomes the 
miniaturization of the whole head unit and low cost 

(3) Effectiveness corresponding to claim 3 : since a part of maintenance of Drive IC is performed by the auxiliary member, the 
non-performing part of PZT can be reduced and low cost-ization can be attained. 

(4) Effectiveness corresponding to claim 4 : since Drive IC is joined to supporter material in addition to the effectiveness of claim 
2, in case Drive IC is arranged on the non-performing section of PZT, handling becomes easy, assembly nature improves, and the 
dependability over vibration also improves. 

(5) Effectiveness corresponding to claim 5 : since patterning of the circuit is carried out to the supporter material of Drive IC in 
addition to the effectiveness of claim 4, electric junction to the external electrode of Drives IC and PZT can be collectively 
performed through supporter material, and assembly nature improves. 

(6) since it has a through hole in the supporter material Of Drive IC in addition to effectivenessiclaim 4 or the effectiveness of 5 
corresponding to claim 6, make it flow through the external electrode plane of composition and drive IC plane of composition of 
PZT electrically, and the solder which it began to see depending on junction should carry out recess further — come to be alike, 
and it is based on a flash, and also prevent short-circuit with a member. 

(7) Effectiveness corresponding to claim 7 : since Drive IC is joined to the external electrode of PZT by photo-curing resin claim 
2 thru/or among 6 in addition to the effectiveness of the 1 st term, degradation (depolarization, capacity fall, etc.) of PZT by heat 
is lost and the rate of the yield becomes good. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the laminating mold piezoelectric device used for the example of this invention. 
[Drawing 2] It is drawing which has arranged the external electrode to the laminating mold piezoelectric device of drawing 1 . 
[Drawing 3] It is drawing which joined Drive IC on the non-performing section of an actuator using the photo-setting resin. 
[Drawing 4] Drive IC is formed on FPC which prepared the electrical circuit and it is this drawing that joined FPC to the 
actuator. 

[Drawing 5] It is drawing which joined Drives IC and FPC to the actuator through the supporter material which prepared the 
through hole. 

[Drawing 6] It is drawing which joined Drive IC to the actuator using the auxiliary member. 

[Drawing 7] It is the outline sectional view of the ink jet head using the piezoelectric device of d33 variation rate. 
[Drawing 8] It is a top view explaining other examples of the conventional ink jet recording head. 

[Drawing 9] It is the perspective view showing a part of production process of the conventional ink jet recording head. 
[Drawing 10] It is the perspective view showing a part of back process of the process shown in drawing 9 . 

[Drawing 11] It is the sectional view (A-A line sectional view of drawing 10 ) of the ink jet recording head shown in drawing 9 and 
draw ing 10 . 

[Description of Notations] 

1 [ — Drive IC ] — A laminating mold piezoelectric device (PZT), 2 — A selection electrode, 3 — A common electrode, 4 5 [ — 
Through hole, ] — FPC, 6 — A photo-setting resin, 7 — Supporter material, 8 9 [ — Passage, ] — Wirebonding. 10 — An 
insulating binder, 11 — An auxiliary member, 12 13 [ — The soldering section, 23 / — A dot electrode, 24 / — A common 
electrode, 25 / — A body, 26 / — A lower electrode, 30 / — A substrate, 31a-31c / — An electrode, 32 / — A piezoelectric 
device, 33 / — A slit, 34 / — Drive IC. ] — A nozzle, 20 — An up electrode, 21 — A piezoelectric device, 22 
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